Uptake of 25-hydroxyvitamin D by muscle and fat cells.
Vitamin D status, measured as serum 25-hydroxyvitamin D (25OHD) concentration, is determined by rates of input and of degradation. The half-life of 25OHD is surprisingly long for a steroid and much longer than its blood transporter, vitamin D binding protein. There is some evidence to suggest that vitamin D itself is stored in fat, whereas 25OHD concentrations are usually related to muscle-related parameters such as lean body mass and exercise. Both muscle and fat cells come from the mesenchymal cell lineage. We recently published evidence for net uptake of 25OHD into differentiated muscle cells, in a process that was megalin dependent, and speculated that this uptake might contribute to the extended half-life of 25OHD. Whether 25OHD is also taken up into cells of the adipocyte lineage is not clear. In the current study, we used the C2 muscle cell line as a source of myoblasts that were differentiated in culture to myotubes and 3T3-L1 pre-adipocytes that were differentiated into adipocytes in culture. We incubated the cells with trititated 25OHD and measured net uptake 4 and 16h afterwards. Differentiated myotubes took up labeled 25OHD in a time-dependent process to a far greater extent than myoblasts. In contrast, pre-adipocytes, but not differentiated adipocytes, accumulated labeled 25OHD in a time-dependent manner, though to a lesser extent than myotubes. Myotubes, but not myoblasts, showed megalin expression by immunohistochemistry. Pre-adipocytes, but not adipocytes, also showed expression of megalin. Since skeletal muscle consists mainly of differentiated muscle cells, while adipose tissue is mainly differentiated fat cells, it seems likely that muscle, but not fat tissue, provides a large extravascular pool through which 25OHD circulates and that this protects 25OHD from degradation. This article is part of a Special Issue entitled '16th Vitamin D Workshop'.